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A) Trigonometry

Al) Determine the value of 4 to the nearest degree.
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3)

Rick can place a 10 foot long ramp at an angle of 15° to reach a trailer.
Roy thinks that to reach a trailer twice as high as the first, the angle should be 30°.

Do you agree with Roy?

Justify your answer.

trajler

10 ft

15°

10 ft

30°

hy ft

h

ZL = sinl5°
10

B =2.6

h

22 —in30°
10

hy =5

Even though the angle has doubled, the height is not doubled.

Sine ratios are not linearly related to the angle.
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A4)  Robin forgot her homework again so she calls Scott and he tells her about it.
She has to determine the length of the third side of a non-right triangle if one of the angles is 50 ° and
other sides are 15.0 cm and 10.0 cm
Scott forgot to tell her which angle was 50 ©.

Determine all possible lengths of the third side that Robin could calculate, rounded to one decimal

place.

Justify your answer.

50°
10.0 cm

Three possibilities:

X cm
S

Need to find the angle opposite the 10.0 cm side, &
. 1 10sin 50°
6 =sin I{—ls*—“— =30.7°

e 15sin(180° - 50° - 9)
sin 50°

=19.3

x=1/10> + 15 = 2(10)(15)cos 50°

15.0 cm

=115

10.0 cm X cm
50° 6

15.0 cm
J/‘.NN\/*""“\—NW
10.0 cm ¥ X cm
50°
15.0 cm

M"“MM,M “““““““““““““ R —
Need to find the angle opposite the 15.0 cm SD

L (15sin50°) | )
@ =sin” | ———— | which results in an error. (
10 \
-%( l There is no triangle possible in this casﬁ/

//"“’V
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B) Analytic Geometry

_ ' . Toonie
B1) Phil has 83 coins made up of Loonies and Toonies. L (g}nte $2

He has a total of $137.
Determine the number of Loonies that Phil has.
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B2) Identify the type of quadrilateral shown below.
Justify your answer.

My =Mcep =

W O

Mey =Mpg =

AB=CD=5

CA=DB=+3"+4% =5

D(-3, 0) C@2,0) :
Quad ABCD is a rhombus since its opposite sides
are parallel and adjacent sides are equal in length.
It is not a rectangle or square as adiacent sides
are not perpendicular.
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B3)

A boat is travelling on a path defined by y = —%x + 7 where x and y are measured in kilometres.

A lighthouse, located at the origin, can detect boats up to 8 km away.
Determine if the boat gets close enough to the lighthouse to be detected.

P represents the closest point along the
~path of the boat to the lighthouse.
... For the coordinates of P:

1 17

2x=—cx+—
. 27 2

85|

5 17
—X = —
2 2
34
X =—
10
x=34

y=6.8

e ) Distance from (0, 0) to P

....................... N eyors

lighthouse
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Since the distance is less than the range,
the boat passes within the detection
range of the lighthouse.




B4) For homework Barney is graphing the line with equation 5x +3y = 240.
For fun, he switched the coefficients of the variables yielding the equation 3x+ 5y =240 and noticed
that the two lines crossed.

Does switching the coefficients of any equation of this form result in one point of intersection?
Justify your answer.

D DX 4 %é) =240 9y 3% |+ 5% = 240
W )
5y = -5¢ +2Y4 5y = ~3x+240
(j : \’ zjo "’T—"’) P m
L - > S5
( = . { % - [
| = 75X ¥ ¥O | (O =m2XTFHE
' T | C ~
U= ax + Db 8‘—’— X+ O
9,
oW oM

If one equation has the form ax +by = ¢ then the new equation would be bx +ay =c.
Case 1: If a = b, the equations would represent lines that would be coincident and share an
infinite number of points since the two lines would be identical.

Case 2: If a =—b, the equations would represent lines that are parallel and not the same so

there would be no intersection points. The slopes of these lines would be equal but
different ordered pairs would satisfy the equations.

Case 3: Any other relationship between @ and b would result in equations representing
lines which share exactly one point. i.e. J‘a[ # ‘b[

By the way, the intersection point of the two original lines is (30, 30). In Case 3, switching
the coefficients of x and y will give an intersection with equal x and y coordinates.
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C) Quadratic Relations

C1) The parabola with equation y = —2(x + 3)2 —4 is moved 4 units up and 5 units to the right.

State the equation of the new parabola.
Justify your answer.

(-3,-4)

2,0

y=-2(x-2)

C2) Solve the equation 10x” +x = 2.

10x2+x-2=0

(5x-2)2x+1)=0
1 _

X=—-—or x=—

5
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C3)

Compare the properties of the three quadratic relations given below.

Model 1 Model 2 Model 3
X y

210

115
(1) S y=(x+2)(x-4)
2 8
3 5
4 0

T y

4 2

/

. 1
Model 2: equation y = g(x =1y =3

Model 3: equation y = (x—1)* =9

Graph:

\

/

Similarities:

All three relations represent parabolas having
x-intercepts at —2 and 4 and the vertex at x =
—1. Also the axis of symmetry for each
would have equation x =—1. Their tables of
values would have equal second differences
but they would not be equal to each other.

Differences:
Model 1 represents a parabola which opens

down and congruent to y = x*. Model 2 and

Model 3 open up. The y-values of each
vertex is different. Model 2 is a compression

by a factor of 3 of the parent relation y = x*

while Model 3 is congruent to y = x.

E:N

=
i

o
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C4) Select values of a and / so that the quadratic relation with equation y = a(x — k) + 60 models a real
life scenario.

Explain the connection between the features of the parabola and the scenario you have modeled.

Erxarrnplei(a’nswers may \}ary)
Let @ =-5 and ~=3. The equation would be y = ~5(x — 3)2 +60.

This could represent the height of a golf ball in metres above ground level x seconds after the ball is
= hit.

The y-intercept is 15 and this would represent the height of an elevated tee 15 m above ground level.

The vertex is (3, 60) and this means that the ball reaches its maximum height of 60 m above ground -
level 3 seconds after it is hit.

_ The zeros are about —0.46 and 6.46. The negative zero is outside of appropriate time values, but the
~ second zero represents the number of seconds after the ball is hit when it reaches ground level.
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